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Preliminary evaluation of "Clearview Chlamydia"
for the rapid detection of chlamydial antigen in
cervical secretions
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Abstract
Clearview Chlamydia (Unipath) is a rapid
monoclonal antibody based latex immuno-
diffusion test for detecting chlamydial antigen
in endocervical specimens. The assay does not
require specialised equipment or extensive
training and takes less than 30 minutes from
sample to results. The clinical performance of
Clearview Chlamydia was evaluated with 478
paired endocervical swabs from patients
attending a genitourinary medicine clinic. In
the first part ofthe study, 221 non-randomised
specimens were tested by cell culture (lst
swab) and Clearview (2nd swab) whereas in the
second part ofthe study 257 randomised swabs
were examined by Clearview, cell culture and
immunofluorescence. Theoverallprevalenceof
chlamydial infection was 8-8% and the
sensitivity, specificity, positive and negative
predictive values for Clearview were 85-7%,
99-1%, 90% and 98-6%. The test requires
further evaluation to establish its role in the
management and control of chlamydial
infection.

Introduction
Infection with Chlamydia trachomatis is probably the
most common sexually transmitted disease in the
western world.' In the case ofmen, presentation with
a non-gonococcal urethritis (NGU) with urethral
discharge will lead to the prescription of an

appropriate effective antibiotic, whereas diagnosis in
women on the grounds of clinical signs is quite
unreliable and appropriate therapy will often not be
given. Whilst the majority of infections in women
may be asymptomatic, infection with C trachomatis is
capable of inducing a plasma cell endometritis,
salpingitis and peritonitis with associated
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perihepatitis (Curtis Fitz-Hugh syndrome) and
periappendicitis.' Resolution of upper genital tract
infection may result in chronic pelvic pain, tubal
infertility or ectopic pregnancy.
The wide clinical spectrum of C trachomatis infec-

tion combined with the lack of simple and rapid
diagnostic methods is a major limitation in the
control of chlamydial disease.3 Current diagnostic
protocols include tissue culture and antigen detec-
tion by enzyme immunoassay and immunofluores-
cence (IF) staining which have time scales of days,
3-4 hours and less than an hour respectively.4
Although IF staining is rapid it requires highly
skilled personnel, expensive equipment and can only
be applied to relatively small numbers of specimens.
A simple, rapid and reliable test for chlamydial

antigen that could be performed at the time of the
patient's visit would be of enormous value in the
management and control of infection. Clearview
Chlamydia (Unipath) is a new simple and rapid (less
than 30 minutes from sample to result) test that
does not require specialised equipment or extensive
training. Our aim was to evaluate the performance of
this new test in female patients attending a
genitourinary medicine clinic.

Materials and methods

Patients
A total of 478 new and returned-new female patients
attending the Genitourinary Medicine Unit, Edin-
burgh Royal Infirmary were included in the study. In
the first part of the study involving 221 patients a
comparison was made between Clearview Chlamydia
(antigen detection) and cell culture. The cervical
swab for culture was always taken before the swab for
antigen detection. The second part of the study
compared the performance of Clearview Chlamydia,
cell culture and IF in 257 patients. In this case the
order of taking swabs was randomised: one swab was
used for culture and the other used to prepare a smear
for IF before extracting antigen for the Clearview
test.
A retrospective analysis of the case notes was made

to determine if the women were known contacts of
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men with non-gonococcal urethritis (NGU) and if
they had received antibiotics within the preceding
10-14 days.

Cell culture
Swabs to be cultured for chlamydiae were expressed
in sucrose-phosphate transport medium (2SP) which
was then placed in a freezer at - 70°C. Specimens
were thawed and vortexed prior to culture in cyclo-
heximide treated McCoy cells.5 Incubation of the
infected cells was continued for three days at 35°C.
Cells were then stained with iodine and C. tracho-
matis was considered to be present if characteristic
intracytoplasmic inclusions were seen.6

Immunofluorescence (IF)
Smears for IF were allowed to air dry and fixed in
methanol. The Syva MicroTrak test was performed
according to the manufacturer's instructions.

Clearview Chlamydia
Immediately after the smear had been prepared the
swab was replaced in its sleeve (no transport
medium) and transported to the laboratory within
three hours. If the Clearview test was not performed
the same day, swabs were stored at 4'C and tested
within three days according to the manufacturer's
instructions. The swab was placed in a small flexible
plastic extraction tube containing 0-6 ml extraction
buffer and agitated. The extraction tube containing
the swab was then placed in a heating block at 80°C
for ten minutes. On removing the extraction tube
from the heating block the swab was rotated in the
buffer and removed from the tube: liquid was

thoroughly removed from the swab by pinching the
rim of the extraction tube between thumb and
forefinger and squeezing the swab as it was removed
from the tube. After cooling for five minutes at room
temperature a drop of antibody coated latex suspen-
sion (blue latex particles coated with genus specific
monoclonal antibody against chlamydial
lipopolysaccharide) was added and mixed with the
extract. The extraction tube was then capped with an
integral cap which has an in-built filter and acts as a

dropper for applying sample to the test device. Five
drops of this mixture were then added to an

absorbent pad in the sample window of a small
(8-5 cm x 3-0 cm) immunochromatographic device.
The mixture migrates from the sample window along
a strip to the "Result Window": the formation of a

blue line in the result window (within 5 minutes)
indicates the presence of chlamydial antigen in the
extract. The line is formed due to the binding of
chlamydial antigen to the blue latex and its immobil-
isation by a zone of antibody located beneath the
result window. If no antigen is present the result
window remains clear. Formation of a blue line in a

"Control Window" shows that the test has been

performed correctly. The control line results from
binding ofsome ofthe antibody sensitised latex by an
immobilised zone of antibodies to mouse immuno-
globulin. Test performance was validated by
appropriate positive and negative controls.

Results
In the first part ofthe study a total of20 patients gave
a positive result by culture and/or Clearview. The
correlation between the two methods is shown in
table 1.

Based on culture the sensitivity of Clearview was
88 9% (16/18) and the specificity was 99% (201/203).
Neither of the patients with an unconfirmed
Clearview result was a known contact of NGU
although one of the women had gonorrhoea.
The result pattern for the 257 patients examined

by all three tests in the second part of the study is
shown in table 2.

All three tests were negative in 230 patients and
postive in 18 giving an overall correlation of 96-5%
(248/257).The nine discrepancies comprised two
patients with a positive Clearview test confirmed by
IF, two with a positive IF test confirmed by culture,
two with a positive culture only, two with an
unconfirmed Clearview test, and one with an uncon-
firmed IF test. This last patient had received
antibiotic at a family planning clinic prior to the
chlamydial culture being taken and was excluded
from further analysis. Of the 24 positive chlamydia
cases only 15 (62-5%) were known contacts of men
with NGU. Eight ofthe nine women not known to be
contacts ofmen with NGU were Clearview positive.
Of the 232 chlamydia negative patients 24 (10-3%)
were known contacts ofmen with NGU.
The overall correlation between Clearview and

Table 1 Correlation between Clearview and culturefor 221
female patients

Clearview Pos Clearview Neg Total

Culture positive 16 2 18
Culture negative 2 201 203
Total 18 203 221

Table 2 Test result pattern for 257female patients

Clearview IF Culture Number of specimens

Neg Neg Neg 230
Pos Pos Pos 18
Pos Pos Neg 2
Neg Pos Pos 2
Neg Neg Pos 2
Neg Pos Neg I
Pos Neg Neg 2

IF = Immunofluorescence
Correlation for three tests: 96-5% (248/257)
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Table 3 Overall correlation between Clearview and
chlamydial infection detected by culture and/or IFfor 477
female patients

Clearview Pos Clearview Neg Total

Culture/IF Positive 36 6 42
Culture/IF Negative 4 431 435
Total 40 437 477

detection of chlamydia by IF and/or cell culture is
shown in table 3.
The overall prevalence ofchlamydial infection was

8-8% (42/477) and the sensitivity and specificity of
Clearview were 85-7% (36/42) and 99-1% (431/435)
respectively. The corresponding positive and
negative predictive values were 90% (36/40) and
98-6% (431/437).

Discussion
Non-cultural methods for the diagnosis of
chlamydial infection are widely used but none is
wholly reliable and discrepancies may occur.7 It is
therefore necessary to ensure that new tests are

evaluated in such a way as to determine as accurately
as possible whether the results agree with those ofthe
best techniques available.8 Although cell culture is
often taken as the gold standard for detection of C.
trachomatis infection it is now generally accepted that
the sensitivity of culture is less than 100%.2 4
Because the sensitivity of culture may be less than
100% and as non-cultural methods detect non-viable
organisms a third test (IF) was used to help resolve
any discrepancies.
The sensitivity and specificity of Clearview as

determined against the combination of cell culture
and IF were 85-7% (36/42) and 99-1% (431/435)
with a corresponding positive predictive value of
90% and a negative predictive value of 98-6%. The
overall agreement between all three tests was 96-5%
which is almost identical to the overall agreement of
97% between the Pharmacia EIA, IF and cell
culture.8 The sensitivity, specificity, positive and
negative predictive values for the Pharmacia EIA in
detecting endocervical chlamydial infection were

86%, 97-2%, 87-8% and 96-8% respectively.8
Chlamydiazyme (Abbott Diagnostics) is the most

widely evaluated EIA and reported sensitivities in
detecting endocervical chlamydial infection gen-
erally range from 70-100% with most studies in the
85-95% range.4 Taylor-Robinson et allo reported a

poorer performance for Chlamydiazyme with a
sensitivity of 67% and a specificity of 89% for
endocervical specimens. False positive Chlamy-
diazyme tests may be due to cross-reaction with other
organisms: various bacteria including Acinetobacter
spp., Klebsiella spp., Streptococcus spp., and
Gardnerella spp. at concentrations of > 105/l react in

the Chlamydiazyme assay to yield false positive
results." Similar performance parameters have been
reported between Chlamydiazyme and other EIAs
such as the amplified EIA, IDEIA (Novo Bio Labs,
formerly Celltech Diagnostics)." Mahoney et al.,"
however, found the sensitivity of IDEIA (96-3%)
was higher than that of Chlamydiazyme (85-2%).
The IDEIA III version of the assay which used Fab
fragments rather than whole monoclonal immuno-
globulin G as the capture antibody yielded sen-
sitivity, specificity, positive and negative predictive
values of 93-8%, 99%, 92-9% and 99-1% respec-
tively."

Processing of samples by the above non-cultural
assays takes several hours and although they are
ideally suited to batch testing in the laboratory they
cannot be used as an "on-the-spot" test when the
patient is at the clinic. The new rapid tests which are
available yield similar results to the above EIAs but
can be performed at the time of the patient's visit.
TestPack Chlamydia (Abbott Laboratories) is a
direct EIA for the detection of chlamydial antigen in
endocervical specimens.'5 The assay requires no
specialised equipment and yields results in less than
30 minutes. When the assay was evaluated against
cell culture and/or chlamydial antigen positive (con-
firmed Chlamydiazyme or IF staining) in a popula-
tion with a prevalence of chlamydial infection of
13-8% the assay yielded a sensitivity, specificity,
positive and negative predictive values of 76-5%,
99-5%, 96-2% and 96-5% respectively.'5 In our
study Clearview Chlamydia gave a slightly higher
sensitivity (85-7%) in a population with a lower
prevalence (8-8%) of chlamydial infection. The
various factors that must be taken into account when
selecting tests for chlamydial infection are discussed
in detail by Barnes.4 The development of these new
tests, however, means that the advantages of rapid
antigen detection thus enabling the patient to receive
immediate effective treatment require greater con-
sideration. The use of these immediate tests must be
deliberated against the setting where epidemiological
treatment is widely practised.' Within Genitourinary
medicine clinics epidemiological treatment is usually
given to women who are known contacts ofmen with
NGU. In this context it is interesting that40% (8/20)
of the Clearview positive patients were not known
contacts ofmen withNGU and would not have been
treated on epidemiological grounds. In contrast,
10-3% (24/232) of the chlamydia negative patients
were contacts of men with NGU and would have
received epidemiological treatment. Despite epi-
demiological treatment the knowledge of whether a
patient is chlamydia positive or negative may be
useful, particularly when there is a risk to other
contacts.

Because culture following storage at -70°C may
result in a slightly decreased sensitivity it is possible
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that we have over-estimated the sensitivity of
Clearview. Nevertheless the test obviously merits
further evaluation against stricter diagnostic meth-
odology. Assuming that our favourable results are
confirmed the test could be of value in several
situations where rapid detection of chlamydial infec-
tion is important. For example, there is a need to
screen women before vaginal termination of preg-
nancy.'617 Greater access to chlamydial diagnosis
would also be helpful in managing women with pelvic
inflammatory disease who present to gynaecology
departments, 8 women who attend family planning
clinics'9 and who attend inner city general prac-
tices.'"2
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